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xxx WORDS: Do%ycyclina; parbdontitis 
Reviewet Ifame: #ormur A. 8.0, Ph.D. 
Divfrion Hamor DDDDP; RFD-540 
Review ccuspletion Dater la-SEP-2000 
Review number: 001 
IND/NDA number: NDA 501783 
serial aumbor of 8uhda~fon: 000 
Letter date of submission: 3X-MAR-2000 
Center receipt date: 03-APR-2000 
Information to npomor: Yes ( 1 Ho (X) 
Sponsor (or agent) : Coll8genex Fb8rmrceuticala, Inc. 

Drug: 
Code name: Nom 
Gmneric aam: Doxycyclin* xychte, USP 
Trade n&am: Perfostaf tablet8 
Chemical name: 4-~dbuthyl~l-1,4,4~,5,5a,6r11,12~-octrhydro- 
3.5,10,12,12r-purtrhydro~y-6-~thyf-1,ll-dioxo-2-naphehrrc~ec~~x~de 
monohydrochloride 
CAS registry number: 17066-28-l 
Molecular fonmalrjMoleculu weight: ICorH,~~O~~EIC1~2~c~&~~&0/1025.89 
Structure: 

HP--y 
OH 

. 

Relevent INDa/ElDAm/Dwps: NDA 50-744 

Drug clam8: Antibiotic. However, it is used 88 (L collagenase 
sub-antimicrobial level in connection with thi# application. 

Indicetion: Treatment of perbdontitfa 

Clinical formulation: Teblet8 that contain: 

inhibitor at a 

et T&let 
Doxycycline hyclete, USP....... . . 
Mlcrocry8telline cellulo80, NF 
Xagnedum 8tom8te, 

I. 

Np 
&, 

. . . . . . . . . . ..*..........*.*.... 

+Equivalent to 2O.Omg doxycyclitne 

Route of l dmbaistrationr 0A 
Proposed clinicrl pxotocol or we: lb0 trblmf8 pmr day (4Omg doxyc$cline pmr 
day, or O.b7n&kg/day in a 60kg individual; upteeoed a8 the l elt, the doeagm 
i8 46mg dorycyclfna hyclrte per day. or 0.77mg/kg/day). The product i8 
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NDA SO-783 

labeled for up to nine month8 of contfnttoua use par treatment l piaoda. Tha 
xnaxfmm nuabar of treatment l piaodaa that a given patient may undergo itv 
unclear, but ia unlikely to be aware than t&roe or four (according to the 
clfnfcal reviewer). 

Previous clliaical uperiancar Phaar am8 the original pharmacology auaanary of 
NDA w-744. 

Backpround and product history: An l aaanti&lly iduatical product, Perfoatat 
capeulea, was approved under WA 50-714. Tbo apoaaor wlahaa to bo able to 
aurkat a tablet forawlatfon of Perloatat, aad NDA SO-783 was l Mttad to tb& 
cad . The formulation8 and propwad uaage of the two producta 
with the axcaptIon that the tableta ccmt8in f 

are identical, 

agent) fn lieu of a bard gelatfn capsule. 
)(a film co8tfag 

studfee reviewed within thia l ubdaaiont Worse. Plarae aem the Pbanw~cology 
review8 of WA SO-744 for evaluation of applicable data. 

Studio8 nof ravimd within thfa aubzdaaionr Noaa. 

SUWART AND BVALUATION: 

Safety IWalwtioxa: The propoaad l %poaure to doxycyclina ia identical to that 
approved uader WDA 50-744~ plaaaa see tha Phamucology ravkawa of NDA SO-744 
for l valuation of applicable data. The only dfffarencs between the 
capsule forndatlona is that the tableta contaia( 

tab1 t and 
t (a 

film coating agent) in lieu of a hard gelatia capsule. The forwrhtion of 
c \ ia: 

Inuredtent 

The daily expoauro to thee* camp 
(two tablibta par day, of a total of 

Ingtsdfent 

erfoatat tabl8ta 

lDaily Rx-Boau*o (a -l 

J 
All of the comgoaeata of\ \ are lietad in 
thm CpgR Inactive Ingredient Guide aa having been axcipiurta drug mmduc a 

t 
that were approved for oral use, as are other formulations of t" 5 

lie a c 
T 

onmat of wany fooda, fncludiag dairy producta. t 
a 

lie 
GRAS am a direct food additive 121 CFR 172.874). 1 

liated ma a dflurnt in color additive tixturea for drug use (21 cps( 
73.1575). 

\I 
-j&s CRIS as a direct food addftive (21 CFR 184.1901 and 21 

CFR 582.190 1. Th88. upoauraa are l ccmptabla. 

Clinical rmlevamce of safety iasuear None 
Other clfPically relavaat iaauea: None 
Conclusions: The proposed exposure to the drug product is safe. 
Commuafcation review: 

M L8brling rovirw (MDA): 
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N D &  5 0 - 7 8 3  3  

Laba l inq r  rhe  mbmi t t~d  draft Wasl ,  wh ich  dupl icate the current ly app rwed  
laba l  for PerSoeta t  cqma le8  witb rarpoct  to the wwnings,  pregnancy  category  
8 a d  c r r c iaoqmae8 iS  8*CtfOna, is acceptabl*  to this twfew*r. 

R R C ~ A T Z O N S : 

Intern&l  c-atsr 2 ? D A  5 0 - 7 8 3  in l pp rwab le  in  rega rd  to phamaaco log i c  m d  
toxicologic C O M ~ r a 8 . 
Bxt*rMl Rat  om&ux l8 t ioas  (ta spcwor)  : Non.  
Dr8ft lettar Content  for Sponsor :  N o m  
Rxtura devo lopmnt  o r  M D A  isamst T h e  spooao r  & a  comit tad (unde r  N D A  50 -744 )  
to conduct  a  two-year  cuc i .nogaoes2s b ioassay with doxycycl im hyclr ta in  
rrtm, a n d  to 8ubd t  t he  d8tr  w h u a  they b e c o m e  rvai l iblo. T h e  mcmt  rocent  t 
u rnua l  repor t  l bmit t rd to N D A  S O - 7 8 3  ind icated that the in- l i fm p l um of the 
b ioamay  h a d  b e m a  coq lmted  u o d  the report :  is ia  prop&rat ion .  W h e a  those da ta  
a r m  suhmi t tod a n d  rw iowod,  the label r  of N D A  S O - 7 4 4  a n d  N D &  5 0 - 7 8 3  wil l  b e  
updated .  

, 
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Table 6 
Summary of Biowailability (BA) Results: Statistics for Pharmacokinetic Parameters by Treatment and Gender 

Parameter Treatment Statistic 
Per Protoeoi Intent-to-Treat 

Naks Femdes TOtd Males FrmaleS Total 

AUC O- 
inf 

F 

T 

Auto-1 
F 

f 

Cmax 
F 

T 

F 

T 

N 9 10 19 9 10 19 
Arithmetic Mean 4883 5557 5238 4883 5557 5238 
Gcomcaic Mean 4568 5359 4969 4568 5359 4969 
Codiiient of Vsriation (%) 41.5 29.7 34.7 41.5 29.3 34.1 

N 9 10 19 
Arithmetic Mean 5671 5984 5836 
Geometric Mean 5259 5700 5487 
Coefficient of Variation (%) 45.6 32.7 38.0 

567; 
5259 
45.6 

Ii 
5949 
5691 
31.2 

58:: 
5493 
37.1 

N 9 IO 
Arithmetic Mean 4055 4392 
Geometric Mean 3713 4286 
Coefticimt of Variation (%) 46.1 23.5 

19 
4232 

34.4 

so::: 
4685 
43.0 

9 10 --19 
4055 4392 4232 
3713 4286 4004 
46.1 23.5 34.4 

N 9 10 
Arithmetic Mean SW? So89 
Geometric Mean 4616 4748 
Co&icicnt of Variation (%) so.3 38.3 

9 11 20 
5069 5091 5081 
4616 4780 4706 
50.3 36.3 41.9 

N 
Arithmetic Mean 
Geometric Mean 
CocfFicicnt of Variation (%I 

9 
243.6 
225.8 

42.5 

so * 19 
297.2 ' 271.8 
292.6 258.8 

19.0 31.1 

9 k0 19 
243.6 297.2 271.8 
225.8 292.6 258.8 

42.5 19.0 31.1 

N 
&ithmctic Mean 
Geometric Mean 
Coefficient of Variation (%) 

9 
308.3 
294.1 

33.8 

N 
Arithmetic Mean 
Geometric Mean 
Coefkicnt of Variation (%) 

9 
3.22 
2.70 
65.9 

N 
Arithmetic Mean 
Geometric Mean 
CocfEcicnt of Variation (%) 

9 
I.33 
1.27 
37.5 

10 
410.0 
403.2 

18.0 

10 
3.55 
3.33 
35.4 

10 
1.45 
1.39 
30.2 

19 9 11 20 
361.8 308.3 417.2 368.2 
347.2 294.1 410.4 353.2 

28.0 33.8 17.7 27.9 

19 9 
3.39 3.22 
3.01 2.70 
49.5 65.9 

19 9 
I .39 I,33 
1.33 1.27 
32.9 37.5 

10 
3.55 
3.33 
35.4 

Ii 
1.41 
1.35 
31.0 

19 
3.39 
3.01 
49.5 

20 
1.38 
1.31 
33.1 



Table 6 
Summary of BioavaJJability (BA) Results: Statistics for Pknrmacolcinctic Patamrtm by Treatment aad Gender 

Parameter katmcnt statistic 
Per Protocol Intent-to-Treat 

Makes FCmkS Total M&S FCtllih Total 

t112 
F 

T 

lambda-z 
F 

T 

N 9 10 19 9 JO 19 
AritJlmetic Mean 21.35 19.37 20.32 21.38 19.37 20.32 
Geometric Mean 20.71 18.25 19.38 29.71 1 a.25 19.38 
Coeffkient of Variation (%) 26.1 38.3 32.0 26.1 38.3 32.0 

N 9 10 19 9 11 20 
Aritbmctic Mean 18.70 17.48 18.06 18.70 17.20 17.ss 
Geomcaic Mean 18.18 16.81 17.44 18.18 16.57 17.28 
Cotf&.ieat of Variation (%) 25.2 29.5 26.9 25.2 28.9 26.8 

N 
Arithmetic Mean 
Geometric Mean 
Coefficient of Variation 1%) 

*.034! 
ID 

0.0401 
0.0335 0.0380 

21.2 32.4 

19 9 10 19 
0.0375 0.0346 0.0401 0.0375 
0.0358 0.0335 0.03 80 0.035 8 

30.6 27.2 32.4 30.6 

N 9 IO 19 9 11 20 
Arithmetic Mean 0.03 92 0.0429 0.0412 0.0392 0.0434 0.0415 
Gwnetric Mean 0.0381 0.0412 0.0397 0.0381 0.0418 0.0401 
Coefficient of Variation (%) 25.2 28.9 27.1 25.2 27.4 26.4 

5. DISCUSSION AND CONCLUSIONS 
The objectives of this study were to test for bioequivde&e between the currently- 
marketed doxycyciine hyclate 20 mg capsule and a doxycycIine hyctate 20 mg tablet; and 

- to evaluate possible food effects in the pharmacokinetic profile of doxycyciine hyclate 20 
mg tablets. 

The capsule and tablet formulations of doxycycline are bioequivafent since the 90% 
confidence interval for the ratio of means for both AUC and C- fell within 80%-125%. 
The least squares mean was close to IOO%, which indicates a high level of 
bioequivaleace. 

AUC and C, were higher, and tin was shorter in females than males. These gender 
differences appear to be more marked for the fasted capsule condition compared to the 
fasted tablet condition as summarized in the foilowing Table 7: 

--I_ -- ._- - 



Table 7: Summary of Gender AnoIysis 

Study Entity Parameter 1 Male@41 FemaIe (F) 1 Comments 
Blocquivalcncc Fasted AUG.,- 4925 ng.b/mL 6025 ng.h/mL 

Capsule 
Fasted AU&.. 5259 ng.h/mL 5700 ng.h/mL F8.4D/aM 
Tablet 

Fasted ’ C, 243.6 ngfmL 418.1 ng/mL F71.6o/aM 
Capsule 
Fasted C, 294.1 ng/mL 463.2 ng/mL F37.1o/aM 
Tablet 

M31.7WF 

There is a food effect since the 90% Iower confidence Limit for the ratio of means (fed to 
fasted} for AUC fell betow 80% and the 90% lower confidence limit for the ratio of 
means (fed to fasted) for C,, fell below 70%. The AUC and C, were lower and the 
ha% was higher in the fed state, indicating that food decreases the rate and extent of 
absorption and delays the time at which maximal concentrations are reached 

Female subjects had a higher AUC and maximum concentration (C,), a longer tmu. and 
a shotier tta than males. Gender differences in AUC and ttn appear to be more marked 
for the fed tablet condition compared to the fasted tablet condition. Conversely, for Cmu, 
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a more marked gender difference is seen in the fasted tablet condition compared to the 
fed tablet condition (Table 7). 

Final Conclusions 

The capsule and tablet formulations of doxycycline are bioequivalent since the 90% 
confidence interval for the ratio of means for both AUC and C,, fell within 80%-125%. 
There is a food effect since the 90% lower confidence limit for the ratio of means (fed to 
f-ted) for AUC feii below 80% and the 90% lower confidence limit for the ratio of 
means (fed to fasted) for C, fell below 70%. Food decreases the rate. and extent of 
absorption and delays the time at which maximal concentrations are reached. 

6. COMMENTS: 

f The sponsor discussed differences in pharmacokinetic parameters between males and 
females in several places. However, in their demographic distribution table, they did 
not report individual or mean weight of the male and fetiale patients. Given that 
mean female weight is IBti less than mean maIe weight, a weight normalized 
analysis of the individual pharamcoknictics parameters could have eliminated the 
observed differences in phartnacokinetic parameters between male and female 
subpopulation and rendered the following comments redundant. 

-3 In both bioequivalence and food effect bioavailability studies, it was found that AUC 
and C, were higher, and tin was shorter in females t&n males. It is an apparent 
anomaly.to the conventional relationship between AUC and tin which shouId be 
proportional to each other. 

f Though AUC and Cmax were higher in females than males, the extent of the 
difference does not call for recommendation for any dose adjustment. 

+ Comments pertaining to gender differences in the subheading Gender under Cfinieal 
Pbormacology labeling should be eliminated. 
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7. LABELING COMMENTS: 
Following modifications have been proposed in the “Clinical Pharmacology” 
section of the labeling. “S&&NW” means suggested deletions and “Shading” 
suggests insertion of new text. 

Pharmacokinetics 

The pharmacokinetics of doxycycline following orai administration of Periostat@ were 
investigated in 4 voIunteer studies involving 107 adults. Additionally, doxycycline 
pharmacokinetics have been characterized in numerous scientific publications.2 
Pharmacokinetic parameters for Periostat@ following single oral doses and at steady-state 
in healthy subjects are presented as follows: 

. ..- _.- . -.. . ._..._. 
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BIOP-CEDTICS 
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